Background. Inappropriate nutrition knowledge and feeding practices of caregivers are among several important causes of persistent malnutrition problems in young children. Thus, it is essential to provide caregivers with the necessary knowledge to help them modify their feeding practices.
Introduction
With few years remaining before the 2015 final assessment of the Millennium Development Goals, Indonesia still faces several malnutrition challenges, especially among children under 5 years of age [1] . A 2007 survey by the Government of Indonesia found that the prevalence rates of underweight, stunting, and wasting among under-five children were 18%, 37%, and 14%, respectively [2] . Similar problems persist in Nias, Indonesia. A survey by the nongovernmental organization Church World Service (http://www.cwsindonesia. or.id/en) in its catchment areas on Nias Island found the prevalence of stunting and underweight among under-five children to be 34.1% and 39.5%, respectively (unpublished report).
Appropriate feeding practices during childhood, especially in the preschool years, are important for maintaining proper nutrition, health, and development of children [3] [4] [5] . Studies on young children's feeding practices have shown that inappropriate feeding practices can result in serious consequences for the growth, development, and survival of young children, especially in developing countries [4] [5] [6] [7] . A survey from Church World Service documented that solid foods were introduced before 3 months of age and appropriate breastfeeding practices were uncommon in Nias Island. Such improper feeding practices are also responsible for inadequate food intake of young children and, along with repeated infections, lead to poor nutritional status of children [8] .
Inappropriate nutrition knowledge and feeding practices on the part of caregivers are among several important causes of persistent malnutrition problems in young children [9] [10] [11] . In addition, a major proportion of malnutrition (particularly during the time of complementary feeding) is caused by incorrect beliefs about food and health and resultant poor feeding and health practices rather than lack of basic food resources [12] . Thus, it is essential to provide caregivers with the necessary knowledge and information to help them modify their feeding practices. This should be done through a suitable nutrition education approach that is culturally sensitive [13] and is made available at the right times, such as during pregnancy and during the period of young children's development [14, 15] .
The current study aimed to determine the impact of two different nutrition education approaches on the knowledge and practice levels of the main caregivers of mildly wasted children on Nias Island, Indonesia.
Methods

Study setting and sample
The study was performed on Nias Island, North Sumatra Province, Indonesia. Most people on the island work in the agricultural sector [16] . This study was part of a wider research project aimed at improving the nutritional status of mildly wasted children aged ≥ 6 to < 60 months on Nias Island [17] that was undertaken in close cooperation with Church World Service and the local nutrition and public health activities of the Government of Indonesia.
The study conformed to the research guidelines of the Declaration of Helsinki in 1995, as revised in Edinburgh in 2000. After ethical clearance had been obtained from the Ethical Committee of the Faculty of Medicine, University of Brawijaya, the study was conducted among primary caregivers of mildly wasted children (weight-for-height z-score < -1.0 to ≥ -1.5) aged ≥ 6 to < 60 months who were admitted to this intervention program. Informed consent of the caretaker was obtained for eligible respondents who were included in the study.
A power calculation was performed before the start of the study that indicated that a sample of at least 80 respondents in each intervention and comparison group was required to detect a significant difference (p < .05) in nutrition knowledge between the intensive nutrition education (INE) and the nonintensive nutrition education (NNE) groups with 90% power.
The respondents were screened in 28 villages in the Church World Service intervention area (Gunung Sitoli, Sirombu, and Mandrehe subdistricts). Villages in the ongoing Church World Service project area were randomly allocated to the INE group. For the NNE group, Church World Service opened new project sites that were at a distance out of daily communication range with the INE intervention villages to avoid spread of nutrition-related knowledge into the NNE villages.
Study design
Development of material for intensive nutrition education
The INE program was designed based on the findings of a qualitative research. Focus group discussions in four selected villages (n = 28) and interviews with caregivers of under-five children (n = 6) and key persons (n = 6) were conducted to identify the nutritional themes of concern in the project areas. Six topics were considered the most important themes to incorporate into the INE program (table 1), focusing on learning how to provide nutritious and safe meals for healthy families, and in particular for young and sick children. Culturally adapted interactive teaching materials in picture form that showed local conditions (local dress, customary eating habits, etc.) were developed for the selected topics by local artists with guidance from the Food and Agriculture Organization [18] and Hoffmann [19] . The teaching materials were field-tested by 36 participants in 12 villages. The field testing procedure consisted of group discussions with study participants as well as nutrition educators. The objective was to determine how well the topics were understood by the target groups and whether the materials were culturally appropriate. Based on the input from the discussion groups, the revised version of the teaching materials was once more field-tested before final production by the local artists.
Intensive nutrition education approach
The INE intervention was shaped according to findings from other studies showing a positive correlation between educational program intensity and changes in dietary practices [20] [21] [22] , the advantages of facilitated groups [23, 24] , and the benefit of using pictures in health education [25] [26] [27] .
Intensive nutrition education training for voluntary workers and health officers of the implementing partner
Prior to this study, the community workers had already been trained in several nutritional areas by our implementing partner and the Government of Indonesia. Therefore, they had already been well informed about certain relevant nutritional knowledge. Additionally, community workers (n = 67) and health and nutrition officers of Church World Service (n = 13) who were involved in the INE group were intensively trained on how to conduct a facilitated group discussion and appropriate participatory nutrition education sessions. In the comparison group (NNE), no INE training for community workers was performed, although the community workers had basic nutrition education training provided by the Government of Indonesia.
Assessment of nutrition knowledge and practice and demographic characteristics
A pretested, validated knowledge and practice questionnaire was administered to the respondents to elicit their level of nutrition-and health-related knowledge and practice. The questionnaire attempted to assess the knowledge of mothers regarding familiarity with nutritional terms and signs and symptoms of disease, as well as knowledge and practice regarding appropriate child feeding recommendations. The questions were designed on the basis of a published questionnaire and scientific literature and validated by two correlation tests. The face validity of the knowledge and practice questionnaire was determined by asking 30 mothers who had similar socioeconomic backgrounds as the respondents of this study (but were not recruited for the study) regarding their understanding of the questions and appropriateness of the answer choices. Corrections to the questions were made based on the feedback of the mothers. A second pretest was performed with 10 mothers and validated with a second correlation test.
Examples of nutrition-related knowledge and practice questions are shown in table 2. Each correct answer was given a score of 100 and each incorrect answer was given a score of 0. The mean score for each respondent was then calculated to provide a measure of the preintervention level of nutrition knowledge and practice. Information on demographic and socioeconomic backgrounds of the respondents as well as an assessment of mothers' daily activities was collected at admission. The same questionnaire that was used to determine the preintervention nutrition knowledge and practice levels was administered to assess the level of knowledge and practice of the respondents in both groups after the intervention period. Selected questions Importance of keeping food and environment safe and clean (28) Importance of handwashing with soap Importance of storing animal-source foods and vegetables in different bowls or other storage places Using safe water sources Importance of covering cooked foods: how to buy, cook, and store healthy foods How to make healthy family meals (21) Importance of food variety: example of nutritious local foods, how to improve the quality of daily meals, consequences of a monotonous diet, how to share food among family members Cooking vegetables quickly to preserve vitamin content: reasons, how and why to preserve nutrient content How to feed young children (19) Importance of colostrum and exclusive breastfeeding Starting complementary feeding after 6 months of age, continued breastfeeding: how to start introducing complementary food and advice on types of foods Importance of prolonged breastfeeding for women and children Offering food more frequently using small portions How to feed sick children (17) Importance of offering fluids and food even more frequently during illness Children suffering from diarrhea need adequate liquid intake: reasons, suggested types of liquids Reasons to offer additional food during recovery period Importance of food and nutrients (13) Adequate nutrients help children to grow healthily and actively: importance of iron rich-foods, examples of locally available iron-rich foods Prevention of consumption of too many sweet foods How to prevent and manage malnutrition (11) Importance of regularly weighing and measuring the height of children by regularly visiting health centers Malnourished children need high-energy foods with adequate nutrient content; how to identify mildly and severely malnourished children Iron-deficiency anemia: signs, why iron-deficiency anemia is a serious problem, how to prevent iron-deficiency anemia Source: based on Burgess and Glasauer [18] .
on nutrition knowledge and practice included in the pretest and the posttest were also used in the followup questionnaires about 5 months after the end of the intervention period.
Intensive and nonintensive nutrition education programs
A 4-week INE intervention was designed on the basis of the group learning sessions. The community workers or field officers acted as facilitators encouraging mothers to actively take part in a nutrition education discussion session as part of a learning process ( fig. 1) . Sixteen key messages were demonstrated in handmade illustrations. Once a week, participants in the INE intervention group received messages in the local language concerning the importance of healthy family meals, food safety, feeding infants and young children, feeding sick children, and the prevention and treatment of malnutrition in a participatory manner by well-trained community workers and Church World Service health and nutrition officers (table 3) .
Community workers encouraged the respondents to participate actively in the INE session over all 4 weeks to make sure that they had heard about all health-and nutrition-related topics at least once. Additionally, the mothers or caregivers learned how to prepare a wellbalanced meal for their families and children by using the best combinations of locally and seasonally available food sources. Participants in the NNE group received a monthly education session that was performed as part of the ongoing monthly child growth-monitoring program of the integrated service post (posyandu) activities. Thus, the NNE program was conducted as part of the routine services of the Government of Indonesia and nongovernmental organizations.
The intensive and nonintensive nutrition education programs covered the same six topics, but the educational strategy was different in the two types of program. The educational process was interactive and more time-consuming in the intensive program and shorter and without dialogue in the nonintensive program. Regular supervision during the study period guaranteed that the design and implementation of the educational programs remained constant across the various sites.
The intensive and nonintensive nutrition education of the program. Therefore, to assess the impact of the two different nutrition education approaches, we grouped the respondents who received either the INE + MNP or the INE program as "the intensive nutrition education (INE) group", whereas "the nonintensive nutrition education (NNE) group" was a combination of respondents who were admitted to the NNE + MNP or the NNE program. Noncategorical data were checked for normality by using the skewness value of the residuals and quantilequantile plot (q-q plot). Normally distributed variables were presented as means ± SD, and the median values were reported for several variables that were not normally distributed. Continuous data were analyzed by a mixed model using PASW/SPSS version 18.0 software, and categorical data were analyzed by a generalized linear mixed model using the GLIMMIX procedure of SAS 9.2 software. This mixed model included both fixed and random effects: a fixed effect for type of program (intensive or nonintensive nutrition education) and a random effect for village.
A mixed model approach was used to analyze the change in knowledge and practice scores in both the INE and the NNE groups, taking confounding factors (maternal and paternal education level, paternal age, number of children) into consideration.
Logistic regression was used to model the improvement in knowledge and practice levels by fitting a mixed model using the GLIMMIX procedure. Dependent variables were entered as dichotomous (0 = not improved, 1= improved). Independent variables that have been theorized or shown in prior research to be confounders and were found to be associated in bivariate analysis at p < .25 [28] were then re-entered into the model. Maternal age group (≥ 30 or < 30 years), maternal occupation (nonfarmer or farmer), maternal educational level (≥ 6 or < 6 years), educational level of paternal grandmother (≥ 6 or < 6 years), number of children, time spent in child caring, time spent in market work and household production, and type of group (intensive or nonintensive nutrition education group) were fitted as fixed effects, and villages were fitted as random effects.
Results
Two hundred fifteen caregivers were enrolled in the study (fig. 2) . The data were incomplete for 5 of these 215 respondents, so a total of 210 respondents (97.7%) were eligible for further analysis: 114 in the INE group and 96 in the NNE group. There was no loss of participants during the study period; all respondents complied with the minimum requirements for attending educational programs (four sessions for the INE program and one meeting for the NNE program per month, with both programs covering six topics).
At admission, the intensive and nonintensive nutrition education groups were not statistically significantly different in mother's age group, mother's occupation, father's occupation, time spent in child caring, time spent in income-generating activities, mother-in-law's educational level, and number of family members (table 4) . However, the two groups differed (p < .05) in mother's and father's educational level, father's age group, and number of children per family. The percentage of parents (mothers and fathers) who had 6 or more years of schooling was significantly higher in the INE group than in the NNE group. In addition, a higher percentage of fathers in the INE group were younger (< 30 years).
Generally, the two groups were not different in knowledge and practice levels for selected nutritional topics at admission (table 5). After participation in the nutrition education program, the respondents in the INE group exhibited a significantly greater improvement in overall nutrition and health knowledge and practice than those in the NNE comparison group. The percentage of correct answers on nutrition knowledge and practice in the INE group was significantly higher than that in the NNE group. These scores were reflected in a higher weight gain and shorter duration of stay of mildly wasted children (reported elsewhere).
The pre-and posttest mean scores for nutrition knowledge and practice of the two groups are presented in tables 5 and 6. At admission, there was no significant difference in the mean knowledge and practice scores between the groups. This shows that the two groups were comparable in terms of their nutrition knowledge and practice at the beginning of the study. By contrast, postintervention data revealed that a significant improvement in the health-and nutrition-related knowledge and practice scores (p < .001) of the respondents in the INE group was observed after participation in the program, in which nutrition education sessions were performed on a weekly basis. A significant improvement in the knowledge score (p < .05) was also found among the respondents in the NNE group, who had a monthly nutrition education session. However, there was no significant improvement in the practice scores of the respondents in the NNE group.
Considering solely the mean improvement of knowledge and practice scores, the respondents in the INE group had greater increments of nutrition knowledge and practice scores than those in the NNE group (mean change in knowledge score, 46.1 ± 23.9 vs. 9.2 ± 27.7; mean change in practice score, 26.3 ± 30.7 vs. 5.0 ± 30.6), indicating that the INE intervention was more effective in improving knowledge and practice scores of the respondents in this study. The significant differences in knowledge (F = 2.116, p < .001) between the intensive and nonintensive nutrition education groups was maintained even after adjusting for father's age, father's and mother's educational levels, and number of children (data not shown).
Determinants of the improvement in knowledge and practice were developed using binary logistic regression models (data not shown). Two variables were found to be statistically significant in improving the nutritional knowledge of the respondents: higher maternal educational level (p < .05) and participation in the INE program (p < .001). Multivariate analysis of the changes in nutritional practice showed that they were greater for mothers who were nonfarmers (p < .05) and for those who participated in the INE program (p < .05).
Discussion
This study was conducted to assess the effectiveness of a weekly interactive intensive nutrition education session, compared with an ongoing monthly nonintensive nutrition education session, for caregivers who joined the intervention program for mildly wasted children in the Church World Service catchment areas in Nias Island, Indonesia. As stated before, the intensive and nonintensive nutrition education groups were further subdivided into those with and without provision of MNP for the objective of analyzing weight gain (INE, INE+MNP; NNE, NNE+MNP). However. the inclusion of MNP had no influence on the design of nutrition education sessions. The INE curriculum for the subgroup that received MNP was exactly the same as for the subgroup that did not receive MNP; the only difference was the former subgroup (receiving MNP) was afforded additional information on MNP use. The same applies for the two NNE subgroups. The subgroups did not differ at the beginning or end of the program in terms of knowledge and practice level.
The demographic characteristics of the respondents in the two groups were largely comparable, although several significant difference between the two groups were observed, including differences in paternal age group, parental education, and number of children. However, the knowledge and practice levels of the respondents in the two groups were not significantly different at admission (tables 5 and 6) .
The positive effect of educational intervention on nutrition knowledge and/or practice has been shown by several studies in rural China, India, Vietnam, and Nicaragua [21, [29] [30] [31] [32] [33] . A study by Noviati et al. found that nutrition-related knowledge and practice increased more in the group that received intensive nutritional counseling than in the control group that attended monthly routine posyandu activities as part of a routine monthly child growth-monitoring program that was conducted by the Government of Indonesia [20] . In our study, the comparison of nutrition knowledge and practice of respondents between admission time and after the intervention period revealed that the weekly INE program significantly improved nutrition knowledge and practice of the respondents in the INE group as compared with their counterparts in the NNE comparison group. Our study also showed that the INE intervention resulted in a greater mean increment of knowledge and practice scores than the NNE program.
Differences of the knowledge and practice scores between the two groups were observed, even after some factors (paternal age group, parental education, and number of children) found to be significantly different at admission were controlled for. This finding highlights the importance of the type of educational intervention as compared with differences between the groups at admission. We also demonstrated that the improvement in nutrition knowledge was concomitant with enhanced nutrition practices in the INE group but not in the comparison group (table 6) .
This study demonstrated the advantages of an INE program, namely, intensive frequency of meetings and a conducive atmosphere associated with a dialog and discussion approach in facilitated group discussions (instead of a teacher-pupil format), as well as suitable culturally adapted nutrition education pictures. The specific aspects of INE appear to have a positive impact on both learning and remembering newly received information and motivating the respondents to improve their nutrition practice. In contrast, oncemonthly nonintensive meetings through the posyandu, which were usually attended by nearly all caregivers of under-five children in the areas, could not optimally improve the respondents' knowledge and practice. As reported elsewhere [17] , better weight gain was also observed among mildly wasted children whose mothers received INE, as compared with their counterparts whose mothers attended only a monthly NNE session. Additionally, higher compliance with MNP usage was found among participants in the INE program than among those in the NNE program.
According to Ashworth et al. [34] , frequent and regular exposure to a few simple messages is important for a successful nutrition education program. Additionally, the available evidence suggests a generally positive association between the intensity of educational interventions and changes in dietary practice [15, [20] [21] [22] . This reported study showed that INE on a weekly basis resulted in a significant improvement of knowledge and practice for selected nutrition topics as well as the knowledge and practice scores of the respondents. By having frequent meetings through the INE program, caregivers might be able to access more nutrition-and health-related information. Furthermore, the weekly meetings provided an opportunity for the respondents to discuss and consult regularly regarding their existing child-feeding practices and other health-and nutritionrelated problems with the nutrition educators. These group meetings appear to have motivated them to improve the quality of their feeding and caring practice for their children at home. Facilitated group discussion is an interactive method of education in which the learners share their knowledge and experience with other group members through discussion. This method has been shown to be more effective than traditional lectures [23, 24, 35] . In this study, nutrition educators (community workers or field officers) in the INE group acted as group facilitators who encouraged the respondents to discuss among themselves the diverse nutrition themes posed during the INE sessions, and the educators refrained from lecturing. The discussion group created a comfortable atmosphere among the respondents, encouraged active participation, promoted group dynamics, and built a safe environment for the respondents to consider changing behaviors. The community workers or field officers introduced nutrition education in a manner that helped the targeted group to improve their health and nutrition practices, particularly regarding child-feeding practices. In contrast, in the NNE program, the nutrition educators tended to use more conventional and passive forms of promoting learning, such as lecturing. Therefore, it is not surprising that the improvement in knowledge as well as practice in the NNE group was lower than that in the INE group. Some reviews of studies on the use of pictures in health education have concluded that pictures increase attention to the educational materials, comprehension of health information, recall of what was already explained, and adherence to health recommendations [25] [26] [27] . According to Shankar et al. [25] , pictures that are culturally relevant for the targeted group also increase acceptance of a health message, particularly among people with a lower educational level. Houts et al. [27] pointed out that the use of pictures to accompany the spoken instruction enhanced memory of the instruction, so that seeing the pictures later reminded the participants of what they had heard. This might also be the case in the study reported here. Pictures that were used in the INE sessions seemed to help the respondents to engage in the session and to keep their attention focused on the information presented and discussed during the session. The use of suitable pictures in the INE group may also integrate information and help the respondents to put the nutrition message into practice. Additionally, these pictures were likely to help the caregivers retain what they learned in the INE session, because text (written or oral explanation) accompanied by pictures has been found to be better remembered than text alone [25] [26] [27] . In contrast, educators in the NNE group rarely used pictures and tended to use solely oral explanations in a lecture form. The impact on nutritional knowledge and practice of the participants in the nonintensive program was marginal, despite their dedicated time.
The type of nutrition education intervention program affected improvements in both knowledge and practice scores; INE produced significantly better results for both scores. Nevertheless, although statistically significant improved nutritional knowledge scores were related to higher maternal education, improved practice scores were associated with maternal occupation as nonfarmer. This may be because moreeducated mothers are more motivated to improve their knowledge, more eager to know new information, and more ready to accept new useful nutrition and health messages. It may also be that nonfarmer mothers have more time and access to social support mechanisms that can encourage their implementation of changes in family nutrition routines.
Based on these results, it is essential to improve access to nutrition education programs for farm women by providing suitable educational strategies that address their particular needs and unique situations, especially regarding demands of their time needed for the nutrition education sessions. Providing women with culturally sensitive nutrition and health topics and removing barriers to the productive use of women's time and energy [36] is equally important. According to the International Food Policy Research Institute, one effective approach to secure women's participation in any program, including educational programs, is through networks or group-based programs that can strengthen their social capital so that they can engage in other activities [36] . Thus, these group-based approaches should be supported in future programs in the study area.
Based on regression analysis, the INE approach was also positively related to the improvement of knowledge and practice scores. This result indicates that the INE approach is more effective in improving knowledge and practice of respondents than the nonintensive method.
In spite of several advantages of the INE programs, the existing healthcare service through the posyandu (NNE) is expected to be continued rather than implementing the INE program, because the posyandu is supported by the local government and/or nongovernmental organizations. Therefore, in the situation where the INE program cannot be implemented, it is recommended that the posyandu (NNE) adopt some INE methods, such as locally applying the nutrition education curriculum, using suitable culturally adapted nutrition education pictures, or providing opportunities for the caregivers to discuss these topics among themselves instead of using the teacher-pupil lecture format.
Conclusions and recommendations
A weekly INE program had a significantly positive impact on nutrition knowledge and practice of caregivers of mildly wasted children. These findings are based on a relatively short intervention period of about 4 weeks. Therefore, we recommend that the effectiveness of the INE program on knowledge and practice should be further investigated over a longer period to enhance and test long-lasting desirable changes, particularly in health-and nutrition-related practices. Additionally, we suggest involving other family members, who have an important role in child care in Nias culture, in the INE program. With the inclusion of other family members in INE sessions, a supportive environment for facilitating lasting behavioral change may be enhanced and the long-term impact of the nutrition education can be ensured. In situations in which the INE intervention cannot be performed, it is essential to optimize the existing NNE programs with the adoption of some INE approaches.
